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to the colder parts and this process would be irreversible. Under these circumstances we take dQ to denote the heat received by the whole system at' the instant when its temperature is T and the equalities take the form
.^1 = 0                '   V
73. A more detailed investigation. We may examine in greater detail the processes involved in the proof of Clausius' inequality for a closed, cycle as follows.1)
Let us suppose that we are dealing with any thermodynamical system M in the presence of an indefinitely extended medium M0 of absolute temperature TQ, this being the lowest temperature continuously available for the refrigerator of a Carnot's cycle.
Under these circumstances a quantity of heat dQ at temperature T represents a quantity of available energy of amount
that being the maximum work obtainable from dQ subject to the given conditions.
It follows, then, that if a quantity of heat dQ is imparted to the system from without at a point where the absolute temperature is T, the available energy of the system is increased by the above amount dA. Again, if the system performs external work dW, this work represents available energy taken from the system M and given to some outside system on which the work is done. So far as the system M is concerned we thus have a loss of available energy dW.
Hence the quantity of available energy absorbed by the system from without in any small transformation'is
dA =-.^[^ (l - ~) - dW~\   ' the 27 referring to different parts of the system.   Now by the First Law
1) Many articles in this chapter have been written and rewritten a large number of times, with the result that a certain amount of repetition occurs in some of the arguments, especially in connection, with Clausius' Inequalities. Some of this repetition is necessitated by the two alternative definitions of entropy. In other cases it is hoped that the repetition will merely call the attention of the reader to the number of different ways of arriving at the same result., heat would, in general, flow from the hottermay perhaps be stated more iefly by saying that the entropy of any system is equal to, or differs a constant from the unavailable energy of the system relative to an xiliary medium of unit temperature.(See Chapter X.)
